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technical aspects, 400-6 
Complex formation 
spectroscopy and, 341-42 
Complex ion 
ion-exchange resins and, 474 
Concentration potential 
membranes and, 479 
Conductance 
adsorption and, 213 
of electrolyte solutions, 43-47 
electrophoresis and, 193 
ionization and, 40-41 
magneto- 
semiconductors and, 87 
resins and, 472-73 
theories of, 44-45 
thermal 
of hydrogen, 66 
of solids, 82 
see also Superconductivity 
Copolymer 
formation of, 201-3 
indene oxidation to, 301 
Copper 
as catalyst, 285 
crystal dislocations in, 79 








exchange reactions of, 276 
nuclear cooling of, 25 
radiation damage in, 97 
solid diffusion of, 95 
specific heat of, 33-34 
Copper p-chlorotetraphenyl- 
porphin 
electron magnetic 
resonance of, 118 
Corresponding state 
theories of, 55-61 
Counterion 
binding of, 190-91 
Cryogenics, 25-36 
Crystal 
faces 
hydrogenation and, 222 
growth, 79-80 
imperfections, 79-80 
spectroscopy on 
theory of, 358-59 
structure 
magnetic resonance and, 
117-19 
proton resonance and, 113 
Crystallography 
X-ray 
accuracy of, 374-78 
Cumene 
oxidation 
Cumulene 
spectroscopy on, 337 
Cupric ion 
electron magnetic resonance 
of, 110 
Meerwein reaction and, 312 
radiolysis and, 146 
Current-step method 
electrode processes and, 
231 
Cyanate ion 
decomposition of, 278 
Cyanoacetic acid 
ionization of, 40-41 
Cyanogen 
heat of dissociation 
ignition of, 393 
ultraviolet spectroscopy on, 


of, 299-300 


of, 441 


Cyanogen halide 

bond lengths in, 381-82 
Cycloalkane 

bond energies of, 451 
Cyclohexane 

radiolysis of, 133 
Cyclohexylamine 

hydrogenation of, 224 
Cyclopentadiene 

flash photolysis of, 340 
Cyclopentyl bromide 

decomposition of, 263 
Cyclopropane 

decomposition of 

kinetics and, 257-28 


hydrogenation of, 218 
Cytochrome - ¢ 
radiolysis of, 149 
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D 


Deamination 
solvolytic, 316 
Decarbonylation 
kinetics of, 279 
mechanism of, 314-15 
Decarboxylation 
mechanism of, 314-15 
Demagnetization 
nuclear cooling and, 25 
Denaturation 
of proteins 
see Protein, conformation 
of 
Density 
of ozone -oxygen liquids, 73 
Deoxyribonucleic acid 
radiolysis of, 148-49 
Detergent 
diffusion of, 50 
Deuterium 
electron magnetic 
resonance of, 116 
hydrogen exchange with, 
251-52 
protein structure and, 421- 
23 
Diamagnetic susceptibility 
solid state and, 95-96 
Diazanaphthalene 
spectroscopy on, 340 
Diazo compound 
substitution reactions of 
photochemical, 306-7 
Diazonium ion 
decomposition of, 287 
Diazotization 
kinetics of, 287 
Dibenzylketone 
decomposition of, 258 
Diborane 
combustion of, 401 
phosphine and, 266 
Diborane tetrachloride 
internal rotation and, 384- 
85 
Dichloroethane 
internal rotation and, 384 
Dichloroethylene 
relaxation times of 
isomers and, 160 
Dichloromethane 
relaxation times of, 156 
Dichlorophenylcyclobutenone 
racemization of, 318 
Dielectric constant 
enzymatic reactions and, 
288 
of nonaqueous solvents, 
45-46 
Dielectric loss 
polymer solutions and, 
187-88 
Dielectric material, 97 
Diels-Alder addition 
mechanism of, 311-12 
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Diffraction 
electron 
solid state and, 84 
Diffusion 
in aqueous electrolytes, 
49-50 
electrolysis and, 239 
of flames, 399-400 
of hydrogen 
para-ortho ratio and, 66 
ion-exchange and, 474-75 
in liquid systems, 47-50 
membranes and, 478, 480 
in nonelectrolytes, 49 
of polymers, 188-89 
of polymethacrylate, 192 
reaction rate and, 273-74 
self-, 48-49 
solid state and, 95 
surface - 
chemisorption and, 212- 
13 
techniques for, 47-48 
Dihydroanthracene 
oxidation of, 301 
Dimethylacetamide 
dielectric constant of, 46 
Dimethylaniline 
polymerization and, 200 
Dimethylformamide 
dielectric constant of, 46 
polymerization and, 200-1 
Dimethyl peroxide 
decomposition of, 451 
Dimethylpolyene 
spectroscopy on, 337 
Dinitrogen tetroxide 
internal rotation and, 384 
Dipeptidase 
kinetic studies with, 289 
Dipheny] 
see Biphenyl 
Diphenyliodonium ion 
with chloride ion, 309 
Diphenylpicrylhydrazyl 
aS magne tic resonance 
standard, 123 
polymerization and, 199 
Diphosphopyridine nucleo 
tide 
kinetic studies with, 290 
Dipole moment 
f ammonia, 167 
of boron hydride, 164 
of carbon monoxide, 165 
polymer volume and, 180 
of water, 165-66 
Dipyridyl 
internal rotation and 
Disilyl ether 
spectroscopy on, 383 
Displacement reaction 
nucleophilic, 280-81 
solvolysis and, 279-83 
Dissociation 
constant 
pyridine carboxylic acids 


384 
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42 
of salts, 46-47 
energy of 
see Energy, of dissociation 
heat of 
see Heat, of dissociation 
Disulfide bond 
helix stability and, 418 
Dithionate ion 
internal rotation and, 384 
Donnan equilibrium 
ion-exchange systems and, 


polyelectrolytes and, 190 
Dosimetry 

radiation and, 149-51 
Dye 

interactions of 

spectroscopy and, 342-43 

Dysprosium 

heat capacity of, 34 


E 


Electric field 
viscosity and, 188 
Electrochemistry 
adsorption and, 240-42 
kinetic parameters and, 
229-40 
methods in, 230-35 
organic substances and, 240 
Electrocrystallization 
electrodes and, 238 
Electrode 
adsorption and, 240-42 
amalgam 
electrocrystallization and, 
238 
current-step method and, 
231 


discharge 
of acetylene, 337-38 
electrolysis method and, 
231-32 
glass 
developments on, 38 
graphite 
oxygen reduction and, 
237-38 
kinetics and, 229-40 
mercury, 233-34 
polarography and, 232-34 
potential-step method and, 
230-31 
silver-silver chloride, 38 
Electrodialysis 
membranes and, 480 
Electrolysis 
hydrogen and, 237 
molten salts and, 236, 238- 
39 
oxygen and, 237-38 
superimposed voltage with, 
231-32 
Electrolyte 
conductance and, 43-47 
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diffusion of, 49-50 
hydration and, 42-43 


molten 
electrolysis and, 236, 238 - 
39 
solutions and, 37-47 
Electron 
diffraction 


low energy, 84 
distribution of, 170-71 
unpaired 

magnetic resonance and, 

116-17 
Electronic structure 
changes in, 169-70 
quantum theory and, 161-73 
Electron impact 
bond energies and, 442, 
454-57 
Electron transfer 
catalysis and, 220-23 
hydrogen exchange and, 223 
Electro-osmotic transport 
membranes and, 478 
Electrophilic reaction 
mechanism of, 304 
Electrophoresis 
of polyelectrolytes, 192-93 
Elimination reaction 
bimolecular, 312-14 
decarbonylation, 314-15 
decarboxylation, 314-15 
mechanisms of, 312-15 
Energy 
of activation 
bimolecular reactions and, 
253-54, 256-57 
dissociation energy and, 
453-54 

heat of adsorption and, 224 
of dissociation 

of boron hydride, 164 

of hydrogen, 163 

kinetics and, 454 

of nitrogen, 165 

of water, 165-66 
rotational 

gases and, 161 
vibrational 

gases and, 155-61 
see also Energy transfer 

Energy transfer 
experimental versus 
theoretical, 159-61 
fluorescence and, 343 
in gases, 155-61 
kinetics of, 259-60 
probability of, 156-59 
Engine 
combustion and, 403-4 
Enthalpy 
flame propagation and, 390- 
91 
helix stability and, 418 
of hydrocarbon mixtures, 
56 
surface 





determination of, 214 
thermochemistry and, 3-6 
Entropy 
of activation 
bimolecular reactions and, 
252 
of dilution 
light scattering and, 189 
helix stability and, 418 
of inorganic compounds, 5 
of liquid helium, 26-27 
of mixing 
polymers and, 184 
temperature and, 6 
thermochemistry and, 3-6 
Enzyme 
kinetics and, 288-90 
Epoxide 
opening of, 305 
Equation of motion 
magnetic resonance and, 
108 
Equation of state 
corresponding state theories 
and, 55-61 
radial distribution function 
and, 65-66 
virial 
for gas mixtures, 69 
Equilibrium 
ion-exchange and, 468-72 
thermochemistry and, 1-14 
Ester 
hydrolysis of, 280, 282-83 
enzymatic, 289 
Esterase 
action of, 289 
Etching 
of crystals, 79-80 
Ethane 
decomposition of, 262 
radiolysis of, 132 
Ethanol 
acid chlorides with, 281 
ionizing radiation and, 130- 
31 


radiolysis of 
oxygen and, 135 
Ethylacetate 
ionizing radiation and, 130 
Ethylcyclohexane 
hydroisomerization of, 219 
Ethylene 
chemisorption of, 215 
deuteration of, 262, 268 
electronic changes in, 169 
hydrogenation of, 216-17, 
222-23 
catalysis and, 84 
isomerization of, 216-17 
spectroscopy on, 336-37 
vibrational deactivation of, 
160 
Ethylene carbonate 
structure of, 382-83 
Ethylenediaminetetraacetic 
acid 








ionization constant of, 40 
Ethylene oxide 
hydrolysis of, 279 
N-Ethylethylenimine 
inversion of 
magnetic resonance and, 
114 
Ethyl formate 
to butylamine 
kinetics of, 278 
Exchange reaction 
kinetics of, 276-77 
Exciton 
in cadmium sulfide, 94 
nonconductors and, 93 
Explosion 
hazards, 405-6 


F 


Fatty acid 
radiolysis of, 134 
Ferric ion 
magnetic resonance of, 118 
polymerization and, 200 
radiolysis and, 146 
Ferrihemoglobin 
magnetic resonance and, 118 
radiolysis of, 149 
Ferrimagnetism 
of garnet structures, 97 
Ferrimyoglobin 
magnetic resonance of, 117 
Ferrocene 
electronic structure of, 169 
Ferroelectricity 
bonding type for, 97 
Ferromagnetism 
inorganic fluorides and, 2 
Ferrous ion 
water radiolysis and, 145 
Ferrous sulfate 
radiation dosimetry and, 
149-50 
Fire 
prevention of, 405-6 
Flame 
chemistry of, 389-412 
diffusion, 399-400 
propagation of, 389-93 
limits of, 392 
spectroscopy on, 396-98 
stability of, 391 
structure of, 394-400 
temperature of, 394 
theories of, 393 
turbulent, 394-96 
Flash photolysis 
methyl radical spectra and, 
167 
Flow birefringence 
concentration and, 188 
of polymer solutions, 187 
Fluidity 
conductance and, 44 
Fluid state 
theory of, 3 
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Fluorescence 
energy transfer and, 343 
interaction effects and, 
340-41 
of perlene, 260 
polarization and, 343-45 
Fluoride 
inorganic 
thermochemistry on, 2 
organic 
photolysis of, 265 
Fluorination 
kinetics of, 262 
Fluorine 
dissociation of, 264, 441 
and nitrogen 
nuclear bonding of, 123 
nuclear relaxation and, 110 
nuclear shielding and, 121 
organic 
bond energies of, 450 
ultraviolet absorption of, 
332 
Fluoromethane 
dissociation energies of, 456 
Formaldehyde 
combustion of, 397 
decomposition of, 452-53 
spectroscopy on, 334 
Formamide 
dielectric constant of, 45 
planarity of, 169 
Formic acid 
decomposition of 
chemisorption and, 222-23 
radiolysis of, 145 
Free energy 
of alloy systems 
diagrams of, 5 
coacervation and, 192 
determination of 
heat of reaction and, 6 
Donnan 
polyelectrolytes and, 190 
of formation 
of oxides, 1 
polypeptide conformation 
and, 418 
superconductivity and, 29 
Freon 
nuclear relaxation and, 110 
Friedel-Crafts reaction 
mechanism of, 304 
Fries rearrangement 
mechanism of, 317 
Fuel 
solid, 404-5 
see also Combustion 
Fumaric acid 
maleic acid with 
acid catalysis of, 278 
Furnance 
combustion and, 
404-5 
Fusion 
of solids, 


95 
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Gallium 
self-diffusion of, 48 
Gallium perchlorate 
activity coefficient of, 
38-39 
Galvanostatic method 
see Current-step method 
Gas 
boson- 
superfluidity and, 81 
energy transfer in, 155-61 
kinetics and, 249-72 
mixtures of 
nonelectrolyte solutions 
and, 68-69 
radiation chemistry and, 
129-33 
rare 
solid solutions of, 73 
turbine 
combustion and, 402-3 
Gaseous state 
thermochemistry on, 3 
Gasoline 
combustion and, 403-4 
explosion hazards of, 405 
Gel 
electrochemical adsorption 
and, 241 
freezing point depression 
and, 185 
polymerization and, 200-1 
Gelatin 
melting of 
optical rotation and, 431-32 
Germanium 
diffusion in, 95 
etching of, 80 
magnetic susceptibility of, 
96 
optical absorption in, 86-87 
radiation damage in, 96-97 
as semiconductor, 83 
Glass 
thermochemistry on, 3 
Glucose 
mutarotation of, 319 
Glucose-1-phosphoric acid 
ionization constant of, 40 
Glyceraldehyde -3 -phosphate 
dehydrogenase 
kinetic studies with, 290 
Glycerol-2-phosphoric acid 
ionization constant of, 40 


Glycine 

radiolysis of, 145-47 
Glycol 

oxidation of, 302 
Gold 


radiation damage in, 97 

specific heat of, 33 
Gold point 

determination of, 2 
Graphite 

heat capacity of, 4 
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magnetic susceptibility of, 


as semimetal, 89 
Gum tragacanth 
viscosity of, 191 


H 


Haloethylene 
nucleophilic substitution 
and, 308-9 
Halogen 
in benzene 
electronic structure of, 
169 
combustion and, 401 
dissociation of, 264, 441- 
42 
organic 
displacement of, 280-81 
organic reactions and 
kinetics of, 256 
thermodynamic properties 
of 
nuclear spin and, 5 
Halogenation 
kinetics of, 260-62 
mechanisms of, 304 
Heat 
of adsorption 
activation energy and, 
224 
chemical, 209 
of helium, 213 
of hydrogen, 237 
of nitrogen-tungsten 
system, 209 
of oxygen, 214 
physical, 206-7 
atomic 
superconductivity and, 
28-29 
capacity 
see Heat capacity 
of combustion 
determination of, 7-8 
of dilution 
light scattering and, 189 
of polymers, 184 
f dissociation 
bond energy and, 440-41 
of carbon monoxide, 440 
41 
of nitrogen, 440-41 
toluene carrier and, 445- 
49 
of formation 
determination of, 6-7 
of oxides, 1 
of fusion 
determination of, 7 
f nitrogen trifluoride, 
207 
of hydration 
determination of, 8 
of resins, 472 
isosteric 
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of argon, 207 
of water, 223 
of mixing 
in liquid solutions, 72-73 
of reaction 
free energy and, 6 
specific 
see Specific heat 
of sublimation 
of carbon, 440-41 
Heat capacity 
additivity of, 5 
adsorption and, 207 
determination of, 6-7 
magnetism and, 4, 34 
by pressure method, 73 
surface and, 5, 214 
thermochemistry and, 3-6 
Helium 
adsorption of, 205-6 
electron distribution and, 
170-71 
electronic structure of, 163 
liquefaction of, 25 
liquid 
entropy of, 26-27 
specific heat of, 26, 28 
superfluid behavior of, 
26-28 
as quantum fluid, 67-68 
temperature scale and, 2 
thermometer, 7 
Helix structure 
optical rotation and, 432-35 
stability of 
lithium bromide and, 428- 
29 
proteins and, 417-19 
transitions of 
proteins and, 419-21 
types of 
polypeptide chains and, 
415-17 
Hemin 
radiolysis of, 149 
Hemoglobin 
magnetic properties of, 
18 
n-Heptane 
self-diffusion of, 48 
Heterocyclic compound 
conformations of, 383 
Hexafluoroacetone 
photolysis of, 263 
Hexafluoroazomethane 
decomposition of, 258 
Hexamethy|benzene 
spectroscopy on, 338 
polarization and, 345 
n-Hexane 
radiolysis of, 133 
Hexokinase 
magnesium ion and, 289 
Homogeneity 
light scattering and, 189 
f polymers 
viscosity and, 188 


Hydration 
of alkenes, 310-11 
theories of, 42-43 
Hydrazine 
combustion of, 401 
radiolysis of, 144-45 
self-ignition and, 393 
Hydride 
heat of dissociation of, 442 
see also specific hydrides 
Hydride ion 
oxidations and, 303 
Sommelet reaction and, 304 
Hydrocarbon 
aromatic 
polarized spectra of, 343- 
45 
spectroscopy on, 338-40 
cracking of, 219-20 
electron transfer and, 
221-22 
fluorescence quenching of, 
136 


gaseous 


ionizing radiation and, 129- 


31 
ignition of, 392-93 
liquid 
radiolysis of, 133-36 
magnetic resonance and, 
112, 171 
photobromination of, 445-46 
solid 
radiolysis of, 137-38 
spin-spin coupling and, 
122-23 
Hydrofluoric acid 
as catalyst, 278 
Hydroformylation 
mechanism of, 310 


Hydrogen 
chemisorption of, 210-11, 
213 
deuterium exchange with, 
251-52 
protein structure and, 
421-23 


electrolysis and, 237 

electronic structure of, 
163-64 

electron magnetic reso- 
nance of, 116 

exchange reactions of, 
284, 286 

interaction of, 171-72 

nuclear shielding in, 120 

ortho-para conversion 

adsorption and, 211 

overvoltage and, 241 

as quantum fluid, 66-67 

as reducing agent, 274 

surface diffusion of, 212- 
13 

Hydrogenation 
catalytic, 216-18 
electron diffraction and, 

84 








of ethylene, 222-23 
Hydrogen azide 

flash photolysis of, 336 
Hydrogen bond 

in fluorocarbon-hydrocarbon 

liquid, 71 

helix stability and, 417-19 

hydroxyl group and, 360 

infrared spectroscopy and, 


362 
magnetic resonance and, 
121-22, 171 


protein structure and, 414- 
x-ray crystallography and, 


Hydrogen bromide 
flames of, 393 
fluorination of, 262 
Hydrogen chloride 
infrared spectroscopy on, 
360 
molecular interactions of, 
169 
Hydrogen cyanide 
infrared spectroscopy on 
363 
Hydrogen ion 
concentration 
of buffer systems, 41 
enzymatic reactions and, 
288-89 
Hydrogen peroxide 
as combustion product, 398 
decomposition of, 451-52 
electrolysis and, 237-38 
photolysis of 
quantum yield and, 143-44 
Hydrogen sulfide 
infrared spectroscopy on, 
364 
Hydroisomerization 
of ethylcyclohexane, 219 
Hydrolysis 
enzymatic, 288-90 
heavy water and, 284 
kinetics of, 279-85 
Hydronium ion 
nuclear magnetic resonance 
and, 276 
Hydroquinone 
resin systems with, 467-68 
Hydroxide 
heats of dissociation of, 442 
Hydroxy radical 
flame spectroscopy and, 
396 
heat of dissociation of, 441 
Hypohalous acid 
addition reactions and, 311 


I 


Ice 
adsorption and, 208 
radiolysis of, 140 
Ignition 


SUBJECT INDEX 


flame propagation and, 390- 
91 


hazards, 406 
self-, 392-93 
Imine ring 
opening of, 305-6 
Iminodiacetic acid 
resins of, 466 
Indene 
oxygen and, 301 
Indicator 
Hammett 
catalysis and, 224 
Indium 
self-diffusion of, 48 
Indium -antimony 
as semiconductor, 89 
Indium fluoride 
rotational analysis on, 334 
Indole 
electronic shifts in, 170 
Influenza virus 
radiation of 
infectivity and, 139 
Infrared 
see Spectroscopy, infrared 
Inorganic compound 
thermodynamic properties 
of, 9-11 
Inorganic reaction 
kinetics of, 274-78 
Insulin 
deuterium exchange in, 422 
Internal rotation 
microwave spectroscopy 
and, 365 
molecular structure and, 
383-85 
Invertase 
inhibition of, 289 
Iodine 
electronic states of, 332 
hydrocarbon radiolysis and, 
133-34 
interaction of 
spectroscopy and, 342 
partial molal volume of, 72 
radical reactions and, 285 
solubility of, 72 
TIodonium compound 
nucleophilic substitution 
and, 309 
Ion-exchange 
catalysis and, 475-76 
equilibria and, 468-72 
isopiestic measurements 
and, 38-39 
kinetic studies and, 474-75 
nonaqueous, 475-76 
resins, 463-86 
Tonization 
of dibasic acids, 41 
by radiation 
gases and, 129-31 
of weak acids 
conductivity and, 40-41 
spectrophotometry and, 
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41-42 
of weak bases, 41-42 
Ion-molecule reaction 
kinetics of, 252-53 
Iron 
exchange reactions of, 276- 


Isobutane 
bromination of, 262 
chemisorption of, 219 
Isomerization 
of ethylene, 216-17 
mechanisms of, 315-19 
Isonicotinic acid 
ionization of, 42 
Isopiestic method 
activity coefficient and, 
38-39 
Isoprene 
copolymerization of, 203 
Isopropanol 
adsorption of, 208-9 
oxidation of 
hydride ion and, 303 
Isopropylmethylphosphono - 
fluoridate 
hydrolysis of, 286-87 
Isotherm 
adsorption, 205-8 
Isotope 
catalysis and, 216-20 
electrode processes and, 
234 
kinetic studies with 
liquids and, 283-85 
thermal conductivity and, 82 


J 


Junction potential 
membranes and, 480 


K 


Keratin 
conformation of, 419 
infrared spectroscopy on, 
424 
Ketal 
hydrolysis of, 279 
Ketene 
diazomethane and, 311 
photolysis of, 266 
Ketone 
photolysis of, 265-66 
Kinetics 
of adsorption 
electrochemical, 240-42 
of aromatic systems, 286 
bond energies and, 445-54 
catalysis and, 224 
electrode processes and, 
230-40 
enzymes and, 288-90 
of gaseous reactions, 249- 
72 
methods for, 268-69 
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of inorganic reactions, 274- 
78 
of ion-exchange processes, 
474-75 
of liquid reactions, 273-98 
methods for, 273-74 
of mutarotation, 319 
of organic reactions, 278-88 
of polymerization, 199-204 
salt effect, 275-76 
Knight shift 
magnetic resonance and, 
119-20 
Krypton 
adsorption of, 207-8 


L 


Lactic acid dehydrogenase 
kinetic studies with, 290 
B-Lactoglobulin 
deuterium exchange in, 422 
Lambda point 
of helium isotope mixtures, 
68 
Lattice 
scattering 
semiconductors and, 88 
structure 
of polymers, 184 
theory 
of solutions, 63-64 
vibrations 
solid state and, 82-83 
Lead 
tetraethyl 
see Tetraethyllead 
Light scattering 
of polymers, 189 
branching and, 182 


Lipide 
radiolysis of, 134 
Liquid 
carbon monoxide -methane, 
71 
carbon tetrachloride -ben- 
zene, 71 


copper -gold, 70 
cyclohexane -cyclohexanol, 
71 
fluorocarbon-hydrocarbon, 
71-72 
kinetics and, 273-98 
magnetic resonance and, 112 
organic 
radiation chemistry and, 
133-37 
solutions, 69-73 
Liquid-vapor 
equilibrium 
measurements on, 69, 72 
Lithium 
electron distribution and, 
electronic structure of, 164 


Knight shift of, 119 
paramagnetic susceptibility 
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of, 123 

Lithium bromide 

helix stability and, 428-29 
Lithium fluoride 

crystal dislocations in, 80 
Luminescence 

radiation-induced, 135-36 

in zinc sulfide types, 93-94 


M 


Magnesium chloride 
conductance of, 45 
Magnetic cooling, 80-81 
Magnetic field 
intense 
semiconductors and, 88- 
89 
Magnetic material, 97 
Magnetic resonance 
absolute intensity of, 123 
adsorption and, 208-9 
chemical structure and, 
109-13 
color centers and, 94-95 
cyclotron 
solid state and, 91 
double resonance and, 90- 
91, 108 
dynamics of, 105-9 
electron, 105-28 
solid state and, 90-91 
Knight shift and, 119-20 
measurement of, 123-25 
metal ions and, 117-19 
negative temperature and, 
124-25 
nuclear, 105-28 
electron distribution and, 
171 
hydration and, 43 
hydronium ion and, 276 
solid state and, 91 
nuclear shielding and, 120- 
23 
Overhauser effect and, 113- 
14 
polymerization and, 201 
radiation effects and, 139 
radicals and, 115-17 
reaction rate and, 114-15 
solid state and, 90-93 
spin-spin coupling and, 120- 
23 


of superconductors, 81-82, 
91 
Magnetic susceptibility 
temperature and, 90 
Magnetism 
catalysis and, 223 
chemisorption and, 210-11 
Maleic acid 
fumaric acid with 
acid catalysis of, 278 
Manganese 
compounds of 
as oxidants, 303 


in copper 
magnetic resonance of, 
119-20 
Manganese halide 
band spectra of, 334 
Manganous fluoride 
magnetic resonance of, 
118-19 
Manganous ion 
nuclear relaxation and, 111, 
118 
Mass spectrometer 
electron impact studies 
and, 454-57 
field ion microscopy and, 
85 
Meerwein reaction 
mechanism of, 312 
Membrane 
ion exchange resins and, 
476-86 
preparation of, 477, 480 
properties of, 477-80 
theories of, 476-77 
Mercury 
dialkyl compounds of 
kinetics and, 258 
electrode 
polarography and, 233-34 
Knight shift of, 120 
organic 
bond energies of, 448-49, 
453-54 
self-diffusion of, 48 
Mercury dimethyl 
flash photolysis and, 167 


Merocyanine 
spectroscopy on, 340 
Mesitylene 
bromination of, 304 
Metal 


catalysis and, 222-23 
Metal carbonyl 
vibrational frequencies of, 
355-56 
Metal complex 
discharge of, 238 
Metal ion 
as catalyst, 285, 301 
electron magnetic resonance 
of 
crystal structure and, 117- 
19 
kinetic studies with, 274-75 
paramagnetic relaxation in, 
109-10 
Methane 
adsorption of, 208-9 
electronic structure of, 
167-68 
radiolysis of, 131 
relaxation time of, 161 
spectroscopy on, 335 
Methanol 
decomposition of, 451 
ionizing radiation and, 130 
nuclear magnetic resonance 





of, 109 
N-Methylacetamide 
dielectric constant of, 45 
Methylamine 
electronic shifts in, 170 
Methyl ammonium chloride 
internal rotation and, 2 
Methyl bromide 
fire prevention and, 405-6 
Methyl chloride 
relaxation time of, 161 
Methylcyclohexane 
ignition of, 392 
3-Methylcyclopentanone 
optical rotation and, 433 
Methylene radical 
reactions of, 266-67 
Methyl ether 
decomposition of, 262 
Methyl ketene 
photolysis of, 266 
Methyl mesitoate 
hydrolysis of, 279 
Methylmethacrylate 
polymerization of 
initiation of, 199-200 
radiation and, 136 
Methy! nitrite 
rocket combustion and, 400 
Methyl radical 
electronic structure of, 167 
flame spectroscopy and, 396 
flash photolysis and, 167 
hydrogen and, 254 
reactions of, 265 
kinetics and, 256 
recombination of, 252 
spectroscopy on, 336 
Michael addition 
mechanism of, 310 
Microcalorimetry 
techniques in, 8 
Microscopy 
electron 
on crystal dislocations, 
79-80 
field emission, 84-85 
adsorption and, 212-13 
field ion 
adsorption and, 212-13 
Microwave 
amplification of, 92 
spectroscopy 
see Magnetic resonance; 
and Spectroscopy, micro- 
wave 
on superconductors, 29, 81- 
82, 91 
Mobility 
in semiconductors 


scattering mechanisms and, 


87-88 
Molecular dimension 
of polyelectrolytes, 191-92 
of polymers, 179-83 
Molecular distribution 
function 
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of nonelectrolyte solutions, 
64-66 

Molecular structure 

electronic, 161-73 

experimental, 373-88 
Molecular weight 

by isopiestic method, 39 
Molybdenum 

heat capacity of, 4 
Motion, equation of 

magnetic resonance and, 108 
Mutarotation 

kinetics of, 319 


N 


Naphthalene 
as polymer initiator, 202-3 
spectroscopy on, 339 
polarization and, 343-45 
8-Naphthol 
spectroscopy on, 341 


Neon 
adsorption of, 206 
Neopentane 
bromination of, 262 
Neptunium 


exchange reactions of, 276 
Nickel 
catalysis and, 222-23 
chemisorption on, 210-11 
electrolysis of, 239 
Nicotinic acid 
ionization of, 42 
Nitrate 
organic 
decomposition of, 452 
Nitration 
aromatic 
kinetics of, 279 
Nitrato group 
ionization and, 40 
Nitric acid 
decomposition of, 277-78 
Nitric oxide 
absorption spectrum of, 333 
infrared spectroscopy on, 
363 
ozone and, 256 
rocket combustion and, 400-1 
Nitrite 
organic 
decomposition of, 452 
p-Nitrochlorobenzene 
von Richter reaction and, 


Nitroethane 
neutralization of, 278 
Nitrogen 
absorption bands of, 332-33 
active 
kinetics and, 264 
adsorption of, 206 
chemisorption of, 209-10 
diffusion of, 49 
electronic structure of, 165 
and fluorine 
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nuclear bonding of, 123 
heat of dissociation of, 440- 
41 
Knight shift of, 119 
oxides of 
magnetic resonance and, 
121 
and oxygen 
radiolysis of, 132-33 
Nitrogen dioxide 
carbon monoxide and, 254 
decomposition of, 263 
flash photolysis of, 259 
infrared spectroscopy on, 
363 
Nitrogen pentoxide 
decomposition of, 263 
Nitrogen trifluoride 
adsorption of, 207-8 
electronic structure of, 167 
p-Nitrophenol 
ionization constant of, 41 
Nitrous oxide 
decomposition of 
chemiluminescence and, 
263-64 
halogen reactions of, 264 
infrared spectroscopy on, 
363 
radiation dosimetry and, 151 
Nitryl chloride 
decomposition of 
kinetics and, 260 
Nonelectrolyte 
adsorption of 
resins and, 473 
diffusion of, 49 
quantum fluids and, 66-68 
solutions of, 55-76 
cell cluster theories and, 
61-63 
corresponding states 
theories and, 55-61 
gaseous, 68-69 
lattice theories and, 63-64 
liquid, 69-73 
molecular distribution 
function and, 64-66 
polarization properties of, 
66 
solid, 73 
thermodynamics on, 66 
Nonmetal 
solid state and, 93-95 
Nuclear shielding 
magnetic resonance and, 120-23 
Nucleic acid 
radiation and, 139 
radiolysis of, 148 
Nucleophilic reaction 
mechanisms of, 307-9 
Nucleotide 
radiolysis of, 148 


oO 


Olefin 
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deuteration of, 216-17 
ethanolysis and, 279 
spectroscopy on, 336-38 
Optical isomer 
resolution of 
ion exchange and, 466-67 
Optical rotation 
deuterium exchange and, 
219 
protein structure and, 426- 
29 
see also Rotatory dis- 
persion 
Organic compound 
polarography and, 240 
radiolysis of, 146-49 
magnetic resonance and, 
139 
thermodynamic properties 
of, 12-13 
Organic halide 
heats of dissociation of, 
448-50 
Organic reaction 
addition, 310-12 
electrophilic substitution, 
304 
elimination, 312-15 
free radicals and, 321-25 
isomerization, 315-19 
kinetics of, 278-88 
mechanisms of, 299-330 
reviews on, 299 
nucleophilic substitution, 
307-9 
oxidation-reduction and, 
299-304 
polar, 319-21 
rearrangement, 315-19 
Organo-mercury compound 
dissociation energies of, 
448-49, 453-54 
Organo-metallic compound 
bond energies of, 443-44, 
448-49 
Organo-metalloid compound 
bond energies of, 443-44 
Organo-phosphorus com- 
pound 
reaction rates and, 286-87 
Osmotic coefficient 
of alkali halides, 43 
determination of, 38-39 
Osmotic pressure 
counterion binding and, 190 
of polymers, 185 
thermodynamics and, 66 
Ovalbumin 
radiation and, 139 
Overhauser effect 
magnetic resonance and, 
113-14 
Overvoltage 
hydrogen 
adsorption and, 241 
Oxalate ion 
internal rotation and, 384 
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Oxaloacetic acid 
decarboxylation of, 285 
ionization constant of, 40 

Oxidation 
chromic acid and, 302-3 
electrolytic 

of anions, 239-40 
of hydrogen, 237 
manganese compounds and, 
303 
one-electron, 301-2 
organic mechanisms and, 
299-304 
reduction and 
kinetics on, 274-76 

Oxide 
catalysis and, 220-22 
gaseous 

reactions between, 254-56 
inorganic 
heat of dissociation of, 
442-43 
of nitrogen 
kinetics and, 263 
smog and, 267-68 
organic 
opening of, 305-6 
see also specific oxides 

Oxygen 
adsorption of, 206-7 
chemisorption of, 209-10, 

213 
diffusion of 
in silica, 252 
surface-, 212-13 
electrolysis and, 237-38 
emission bands of, 332 
exchange reactions of, 277, 
284-85 
chymotrypsin and, 289 
fluorescence quenching and, 


heat of adsorption of, 214 
heat of dissociation of, 441 
nitrogen and 
radiolysis of, 132-33 
oxidations and, 274 
organic, 299-301 
radiolysis and, 134-35 
on water, 141 
Oxyhalide 
of nitrogen 
reactions between, 255 
Oxyhalogen 
bond energies of, 450 
Oxyhe moglobin 
radiolysis of, 149 
Ozone 
decomposition of, 263, 278 
catalysis of, 221 
electronic structure of, 168 
flames of, 393 
force constants of, 357 
infrared spectroscopy on, 
364 
nitric oxide and, 256 
smog and, 267-68 


Pp 


Paramagnetic substance 
nuclear polarization of, 109 
Pentaborane 
photolysis of, 268 
Pentachlorophenol 
ionization constant of, 41 
Pentafluorochloroethane 
internal rotation and, 2 
Pentane 
ignition of, 392 
self-diffusion of, 48 
Peptide 
deuterium exchange in, 422 
radiation and, 139 
see also Polypeptide; and 
Protein 
Peracetic acid 
hydrolysis of, 279 
Perchlorate 
activity coefficient and, 39 
Perfluoroacetic acid 
decomposition of, 268 
Perlene 
fluorescence of, 260 
Peroxidase 
action of, 289 
Peroxide 
kinetic studies with, 274 
organic 
decomposition of, 321-23 
heats of dissociation of, 
448, 451 
Peroxide ion 
electrolysis and, 237-38 
Peroxydisulfate ion 
electroformation of, 239-40 
Peroxy radical 
bond energies of, 172, 456- 
57 
formation of, 115-16 
Perylene 
magnetic resonance of, 117 
Phase 
separation 
of polymer solutions, 185 
transitions, 2 
adsorption and, 207 
Phenacine 
spectroscopy on, 340 
Phenanthrene 
spectroscopy on, 340 
polarization and, 345 
Phenylenediamine 
spectroscopy on, 340 
Phosgene 
spectroscopy on, 335 
Phosphatase 
calcium ion and, 289 
Phosphine 
diborane and, 266 
flash photolysis of, 336 
infrared spectroscopy of, 
169 
Phosphorescence 
energy transfer and, 343 








Phosphorus 
compounds containing 
bond energies of, 443 
nuclear polarization of, 109 
nuclear shielding and, 121 
Phosphorus halide 
bond energies of, 443 
Photocatalysis 
electron transfer and, 221 
Photochemistry 
kinetics and, 261-62 
Photoconductivity 
in zine sulfide types, 93-94 
Photolysis 
flash 
of chlorine dioxide, 259 
flames and, 398 
of nitrogen dioxide, 259 
see also Spectroscopy, 
molecular electronic 
of ketenes, 266 
of ketones, 265-66 
of organic fluorides, 265 
of pentaborane, 268 
Picolinic acid 
ionization of, 42 
Pinacol rearrangement 
mechanism of, 316 
Platinum 
catalysis and, 223 
chemisorption on, 211 
phthalocyanines of 
crystal dislocations in, 79 
Plutonium 
exchange reactions of, 276 
Polarization 
dielectric 
nonelectrolyte solutions 
and, 66 
of light 
spectroscopy and, 343-46 
nuclear, 92 
Polarography 
adsorption and, 242 
electrode processes and, 
232-34 
Polar reaction 
mechanisms of, 319-21 
Polyacetylene 
spectroscopy on, 337 
Poly-D, L-alanine 
deuterium exchange in, 422- 
23 
Poly -L-alanine 
structure of, 417 
Poly-N-butylvinylpyridinium 


bromide 
dimensions of, 191-92 
Polydispersity 
light scattering and, 189 
Polyelectrolyte 


coacervation of, 192 

counterion binding of, 190- 
91 

dielectric losses in, 188 

dimensions of, 191-92 

electrophoresis of, 192-93 
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Polyene 
spectroscopy on, 336-38 
Polyethylene 
branching and 183 
ebulliometry on, 185 
radiolysis of, 137-38 
Poly-L-glutamic acid 
infrared spectroscopy on, 
424 
synthesis of 
conformation and, 421 
Polyglycine 
structure of, 417 
Poly-L-hydroxyproline 
as ion exchanger, 467 
Polyisobutylene 
osmotic pressure of, 185 
Polymer 
block, 202-3 
formation of, 310 
branching of, 182-83, 201-3 
graft, 201-3 
infrared spectroscopy and, 
361 
radiolysis of, 137-38 
in solution, 179-98 
light scattering of, 189 
molecular dimensions of, 
179-83 
rheology of, 185-89 
thermodynamics of, 183-85 
see also Ion exchange, 
resins 
Polymerization 
addition reactions and, 310 
of allyl esters, 324-25 
initiators of, 199-200 
kinetics of, 199-204 
lattice theory and, 63-64 
radiation-induced, 136-39 
of trimethylene oxide 
derivatives, 306 
Polymethacrylate 
dimensions of, 181-82, 191- 
92 
ion-exchange resins from, 


membranes of, 477 
refractive index of, 193 
Polymethine 
spectroscopy on, 337 
Polymethylmethacrylate 
branching and, 182 
degradation of, 201-2 
light scattering of, 189 
Polypeptide 
conformation of, 414-17 
helix transitions and, 419- 
21 
infrared spectra of, 423-26 
optical rotatory power of, 
427-28 
rotatory dispersion of, 430- 
31 


synthesis of, 413, 420-21, 


x-ray crystallography on, 
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416-17 
Polyphenylalanine 
light scattering of, 189 
Polyphosphate 
conductivity of, 193 
Poly-L-proline 
structure of, 417 
Polysaccharide 
carboxymethyl -viscosity 
of, 191 


Polysiloxane 
branching and, 182-83 
Polysoap 
viscosity and, 192 
Polystyrene 


branching and, 182-83 
degradation of, 201-2 
diffusion of, 188-89 
flow birefringence of, 187 
heat of dilution of, 184 
ion exchange resins 
from, 463-64 
light scattering of 189 
osmotic pressure ot, 185 
photobromination of, 202 
sulfonated 
refractive index of, 193 
viscosity of, intrinsic, 
180-81 
Polyvinylacetate 
dimensions of, 181, 183 
heat of dilution of, 184 
Polyvinyl alcohol 
heat of dilution of, 184 
Polyvinylchloride 
branching and, 182 
Pore size 
determination of, 209 
Potassium 
specific resins for, 466 
Potassium chloride 
thallium activation of, 94 
Potential-step method 
electrode processes and, 230-31 
Potentiostatic method 
see Potential-step method 
Pressure 
burning velocity and, 389-90 
enzymatic reactions and, 288 
osmotic, see Osmotic pressure 
pseudocritical, 56 
reaction rate and, 273 
vapor 
see Vapor pressure 
Probability 
calculations of 
quantum mechanical, 157- 
59 
semiclassical, 156-57 
mass and, 160-61 
relaxation time and, 156 
Propane 
cool flames of, 397 
ignition of, 393 
Propellant 
combustion of, 401-2 
Propylene 
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chemisorption of, 215 
Protein 
conformation of, 414-21 
denaturing action and, 425- 
26 
hydrogen-deuterium ex- 
change and, 421-23 
infrared spectroscopy and, 
423-26 
optical rotation and, 426- 
29 


rotatory dispersion and, 
429-35 
techniques on, 421-35 
fibrous 
structures of, 419-21 
membranes of, 477 
molecular weight and, 413 
physical chemistry of, 413- 
38 


radiation and, 139 
Proton 
nuclear relaxation and, 110- 


Pseudocritical point 

equation of state and, 55-56 
Pyridazine 

spectroscopy on, 341 
Pyridine 

magnetic resonance and, 171 
Pyridine carboxylic acid 

ionization constants of, 42 
Pyrolysis 

bond energies and, 453-54 
Pyrophosphate ion 

conformation of, 383 
Pyrosilicate ion 

conformation of, 383 
Pyruvic acid 

ionization constant of, 40 


Q 


Quadrupole moment 
of nitrogen, 165 
Quantum fluid 
helium and, 67-68 
hydrogen and, 66-67 
Quantum theory, 155-78 
electronic structure and, 
161-73 
energy transfer and, 155-61 
negative temperature and, 
124-25 
Quenching 
flame propagation and, 390- 
91 
Quinol 
clathrate compounds of 
cell cluster theory and, 62-63 
Quinone 
polarized absorption spectra 
of, 346 


R 


Racemization 
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tautomerism and, 318 


Radial distribution function 


liquid helium and, 28 
nonelectrolyte solutions and, 
64-66 


Radiation 


aqueous solutions and, 139- 


chemistry of, 129-54 
reviews on, 129 
damage 
in solids, 96-97 
dosimetry and, 149-51 
gases and, 129-33 
magnetic resonance and, 139 
polymerization and, 200-1 
organic liquids and, 133-37 
organic solids and, 137-39 
water and, 139-49 


Radical 


addition reactions and, 312 
aromatic 
spectroscopy on, 339 
diatomic 
absorption spectra of, 333- 
34 


electron magnetic resonance 
and, 115-16 
macro- 
polymerization and, 200-1 
nonpolymerization reactions 
and, 285-86 
organic 
bond energies of, 454, 455- 
56 
organic reactions and, 321- 
25 


polyatomic 
spectra of, 334-46 
scavenging of, 199-202 
unpaired electron distribu- 
tion in, 116-17 
Ramjet 
combustion and, 402-3 
Rare earth ion 
as catalysts, 285 
Reaction rate 
activated complex and, 250- 
51 


bimolecular, 251-57 

isotope effect on, 283-84 

magnetic resonance and, 

114-15 

methods for, 268-69 

unimolecular, 257-59 

see also Kinetics 
Rearrangement reaction 

benzidine, 317 

benzilic acid, 318 

Fries, 317 

mechanisms of, 315-19 


nucleophilic substitution and, 


307-8 
para-Claisen, 315 
pinacol, 316 
transannular, 316-17 
Wagner-Meerwein, 315 


Reduction 
of anions 
electrolysis and, 239-40 
electrolytic 
of oxygen, 237-38 
organic mechanisms and, 
299-304 
oxidation and 
kinetics on, 274-76 
Refractive index 
of polymers, 193 
Relaxation time 
probability and, 156 
Resin 
ion-exchange, 463-86 
equilibria and, 468-72 
preparation of, 463-67 
properties of, 472-74 
redox, 467-68 
stability of, 467 
Ribonuclease 
deuterium exchange in, 422 
Ribonucleotide 
radiolysis of, 148 
Rocket 
combustion and, 400-2 
Rotation 
internal- 
energy barrier of, 2-3 
Rotational energy 
transfer of 
quantum theory and, 161 
Rotation spectra, 362-65 
Rotatory dispersion 
protein structure and, 429- 
35 


theory of, 421, 432-35 
Rubber 

copolymerization and, 202 

elasticity of 

radiation and, 138 
ion-exchange resin from, 
466 
light scattering of, 189 


s 


Salicylic acid 
fluorescence of, 340 
Sandmeyer reaction 
mechanism of, 312 
Sarin 
see Isopropylmethylphospho- 
nofluoridate 
Sedimentation 
equilibrium 
thermodynamics of, 66 
partial specific volume by, 
188 
of polymers, 188 
Semiconductor 
adsorption on, 213 
bonding and, 90 
solid state and, 86-90 
surface and, 83-84 
transport properties of, 
87-88 


Semimetal 
transport properties of, 
89-90 
Serum albumin 
optical rotatory power of, 
428 
Silicon 
chemisorption on, 213 
crystal dislocations in, 
79-80 
diffusion in, 95 
nuclear shielding and, 121 
optical absorption in, 86-87 
radiation damage in, 96-97 
as semiconductor, 83 
spectroscopy on, 333, 336 
Silicon hydride 
absorption spectrum of, 
333 
electronic structure of, 
167-68 
Silk fibroin 
infrared spectroscopy on, 
424-25 
structure of, 417 
Silver 
radiation damage in, 97 
solid diffusion of, 95 
specific heat of, 33 
Silver bromide 
crystal dislocations in, 79 
Silver chloride 
crystal dislocations in, 79 
diffusion in, 95 
Silver iodide 
adsorption and, 208 
Silver point 
determination of, 2 
Smog 
gasoline engines and, 404 
reactions involving, 267- 
68 
Sy2' reaction 
mechanism of, 317 
Sodium 
aromatic halides and, 268 
Knight shift of, 119 
magnetic resonance and, 
112 
magnetic susceptibility of, 
96 
and napthalene 
as polymer initiator, 202- 
3 


paramagnetic susceptibil- 
ity of, 123 
self-diffusion of, 48 
Sodium carbonate 
activity coefficient of, 39 
Sodium chloride 
crystal dislocations in, 
79 
heat capacity of, 5, 214 
kinetic salt effect and, 276 
Solid 
defects in 
chemical interaction and, 
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85-86 
organic 
radiation chemistry and, 
137-39 
paramagnetic 
spin relaxation and, 113 
solutions of 
lattice theory and, 63 
rare gases and, 73 
Solid state, 77-104 
catalysis and, 220-23 
chemical physics and, 83- 
86 
crystal imperfections and, 
79-80 
diamagnetic susceptibility 
and, 95-96 
diffusion and, 95 
double nuclear resonance 
and, 108 
heat capacity and, 4 
low temperature and, 80- 
83 
nonmetals and, 93-95 
radiation damage and, 96- 
97 


reference sources for, 77- 
79 
resonance methods on, 90- 
93 
semiconductors and, 86-90 
X-rays on 
electron magnetic 
resonance and, 115-16 
Solution 
aqueous 
radiation and, 139-49 
of high polymers, 179-98 
interaction in 
spectroscopy on, 340-43 
kinetics of, 273-98 
solid 
see Solid, solutions of 
Solvolysis 
acid-base catalysis and, 
278 
displacement reactions 
and, 279-83 
salt effects and, 282 
Sommelet reaction 
mechanism of, 304 
Sonic absorption 
of polymers, 188 
Specific heat 
calorimetry and, 33-34 
of helium 
isotope mixtures and, 
67-68 
liquid, 26, 28 
of superconductors, 81 
Spectrometer 
mass 
see Mass spectrometer 
radiation damping and, 123- 
24 
x-ray absorption, 268 
Spectrophotometry 
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ionization constant and, 
41-42 
Spectroscopy 
on diatomic molecules, 
332-34 
on flames, 396-98 
flash, 331-32, 335 
infrared 
of ammonia, 166-67, 169 
catalysis and, 214-16 
developments, new, 363, 
365-66 
of halogens, 169 
of phosphine, 169 
on polymers, 188 
protein structure and, 
423-26 
on semiconductors, 86-87 
see also Spectroscopy, 
vibration -rotation 
microwave 
magnetic resonance and, 
105-28 
rotational transitions and, 
364-65 
on superconductors, 81-82 
molecular electronic, 331- 
52 
techniques in, 331-32 
theoretical aspects of, 
346-47 
polarized spectra and, 343- 
46 
on polyatomic substances, 
334-46 
on polymer associations, 
185 
Raman 
see Spectroscopy, vibra- 
tion-rotation 
solution interactions and, 
340-43 
ultraviolet 
ionization constants and, 
41-42 
vibration-rotation, 353-72 
techniques in, 365-66 
Spin relaxation 
chemical structure and, 
109-13 
Spin-spin coupling 
magnetic resonance and, 
120-23 
State 
change of 
thermochemistry and, 2-3 
Strychnine 
configuration of, 385 
Styrene 
copolymerization of, 202-3 
oxygen and, 300 
polymerization of 
azo compounds and, 324 
initiation of, 199 
mechanism of, 310 
radiation and, 136 
Sublimation 
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heat of 
carbon and, 440-41 
Substitution reaction 
aliphatic, 304-7 
bimolecular, 305 
electrophilic, 304 
kinetics of, 277 
nucleophilic, 307-9 
R-H, 306-7 
solvolytic, 305 
Sulfide 
hydrolysis rates of, 278 
Sulfinic acid 
polymers of, 465 
Sulfite ion 
haloethylenes and, 308-9 
oxidation of, 275 
Sulfonation 
aromatic 
kinetics of, 279 
Sulfur 
exchange reactions of, 277 
liquid - 
electron magnetic reso- 
nance of, 123 
organic 
bond energies of, 448 
as oxidant, 303-4 
Sulfur dioxide 
spectroscopy on, 335 
Sulfuric acid 
activity coefficient of, 39 
dielectric constant of, 45 
radiolysis of, 142 
Sulfur trioxide 
as combustion product, 398- 
99 
Superconductivity 
experiments on, 28-30 
magnetic resonance and, 120 
nuclear resonance and, 91 
theories of, 30-33, 81-82 
Superfluid 
liquid helium and, 26-28 
superconductivity and, 81 
Surface 
chemistry of, 205-28 
energy 
superconductivity and, 30 
imperfections 
catalysis and, 223 
preparation of, 213-14 


T 


Tautomerism 
racemization and, 318 
Temperature 
absolute scale 
redefinition of, 2 
entropy of mixing and, 6 
enzymatic reactions and, 


of flames, 394 
high 

kinetics and, 267 
ionization of weak acids and, 
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lattice vibrations and, 82- 
83 

measurement of, 25-26 

production of, 80-81 

superconductivity and, 
81-82 

thermal conductivity and, 82 

thermal measurements and, 
3-5 

negative, 25-26 


magnetic resonance and, 
124-25 
polypeptide transitions and, 
420-21 
pseudocritical, 56 
scale of 
helium and, 26 
transition- 
superconductivity and, 28- 
29 
x-ray crystallography and, 
376-78 


Tetrabromoethane 
internal rotation and, 384 
Tetracene 
spectroscopy on 
polarization and, 344 
Tetrachloroethylene 
photochlorination of, 261 
Tetraethyllead 
combustion and, 403-4 
Tetraphenylporphine 
spectroscopy on, 340 
Thallium 
exchange reactions of, 277 
water radiolysis and, 144 
Thermochemistry, 1-24 
techniques for, 6-8 
Thermodynamic properties 
of n-alkane mixtures, 64 
of alloys, 5 
of elements, 1, 34 
of halogens, 5 
of helium isotope mixtures, 67 
of helium, liquid, 26 
of inorganic compounds, 9-11 
of iodine solutions, 72 
magnetism and, 4 
of nonelectrolyte solutions, 
66 
of organic compounds, 12-13 
of rare gas solids, 73 
statistical calculations for, 5 
surface and, 5 
Thermodynamics 
of adsorption, 205-8 
of ion-exchange systems, 
468-72 
irreversible 
magnetic resonance and, 
108 
negative temperature and, 
124-25 
of polymers, 183-85 
Thermoluminescence 


of irradiated ice, 140 
Thermometry 
helium and, 7 
magnetic, 26 
Thiol 
addition reactions and, 310 
haloethylenes and, 308-9 
Thiophosgene 
absorption spectrum of, 334- 
35 
Thiourea 
radiolysis of, 148 
Tin 
self-diffusion of, 48 
superconductivity and, 28-29, 
32 
Titanium 
phase transition of, 85 
Titration 
ion-exchange resins and, 
471-72 
Tobacco mosaic virus 
light scattering of, 189 
Toluene 
bond energies and, 445-49 
decomposition of, 446-47 
spectroscopy on, 338 
Transannular rearrangement 
mechanism of, 316-17 
Transport number 
membranes and, 477-79 
s-Triazine 
crystallography on, 378 
Trifluoroacetic acid 
styrene polymerization and, 
310 
Trifluoroacetone 
decomposition of, 258 
Trifluoroacetophenone 
decomposition of, 258 
Trifluoromethyl radical 
reactions of, 265 
recombination of, 252 
Triiodide ion 
bond lengths and, 
381 


Trimethylene oxide 

polymerization of, 306 
Trioxane 

depolymerization of, 279 
Triphenylene 

spectroscopy on, 340 
Triphenylphosphine 

benzoyl peroxide and, 319 

oxidation of, 303-4 

sulfur and, 278 
Trypsinogen 

optical rotatory power of, 

428 

Tungsten 

magnetic resonance of, 118 
Tungsten cyanide 

exchange reactions of, 276 


U 


Ultrasonic vibration 


polymer degradation and, 
201-2 
Unimolecular reaction 
gas kinetics and, 257-59 
Uranyl compound 
hybridization and, 169 
Urea 
from blood 
adsorption of, 473 
crystallography of 
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